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AttyDktNo.: NFC1P004XI 
tuned filter 290 can deliver sufficient^edback to put the laser in the "strong feedback- 
regime. The vernier tuned filter includes in this embodiment, grid generator 246 and the 
channel selector, e.g., interfere^ filter/etalon 252. The external cavity laser also includes 
lens 242, channel tuner 254^gVid control 248, base 260, output coupling optics 212, and fiber 
optic 206. The laser ampler 224 in the embodiment shown is a laser diode. - 
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IN THE CLAIMS: 

Please cancel Claims 1-32 and add new Claims 33-58. 



33 



(New) A tunable filter to tune an optical beam to channels eath discrete from one 
another and each centered on a corresponding wavelength of a sheeted wavelength grid; and 
said tunable filter comprising: 

• a grid generator for positioning in an optical n/h of the opt ical beam to generate i 
first set of transmission peaks substantially^ligned with the corresponding 
channels of the selected wavelength grid; and 

• a channel selector for positioning iWhe optical path of the optical beam to select 
channels to which to tune the oritcal beam by generation and vernier tuning of a 
second set of transmission peaib within the wavelength grid with the first set of 
transmission peaks. 

34. (New) The An^fcle filter o/fclaim 33, wherein said channel selector eftects a tuning 
range for the second set of^ransmission peaks substantially equal to one channel spacing 
within the wavelength gn/thereby to vernier tune to selected channels throughout the 
entire selected wavelength grid. 



35. (New) The^unable filter of Claim 33, wherein the channel selector selects one of: 
discrete channels throughout the wavelength grid and subsets of the channels throughout 
the wavelerfgth grid. 
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36. (New) The tunable filter of Claim 35, wherein the sub/** of the channels includes a 
subset of odd channels and a subset of even channels. 



37. (New) The tunable filter of Claim 33, wherein Jd grid generator exhibits a first 
optical path length determinative of a first free speiral range substantially corresponding 
to a spacing between adjacent gridlines of the selected wavelength grid. 



38. (New) The tunable filter of Claim 37, wherein said channel selector exhibits a second 
tunable optical path length determinative ofL second tunable free spectral range which 
differs from the first free spectral range o/said grid generator by an amount substantially 
corresponding with plus and minus the ouotient of the first free spectral range divided by 
the number of channels of the selected/wavelength grid. 



39. (New) The tunable filter of Clim 37, wherein the second free spectral range of said 
channel selector differs from the ffrst free spectral range of said grid generator by an 
amount substantially corresponding with plus and minus the quotient of the first free 
spectral range divided by a subset of the number of channels of the selected wavelength 
grid. 




40. (New) The tunable fij/er of Claim 33, wherein the combined transmissions of said 
channel selector and saic/ grid generator substantially attenuate all channels except the 
selected channels withrt the selected wavelength grid. 



41 . (New) The tunable filter of Claim 33, further comprising: 

ontU? ° PtiC t7 ircU ? 0 c r With at Jeast a fr* P°* « second port and a third port and an 
ophcal beam ent^rmg the first port exiting the second port, and the optical beam entering 
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the second port exiting the third port; 



• a second optical circulator witH at least the first port, the second port and the third 
port and the optical beam entering the first port exiting the second port, and the optical 
beam entering the second port exiting the third port; and 

said gain medium together with said channel selector optically coupled to the 

second port of said first optica/ circulator and the first port of said second optical 

circulator to select channels tp circulate between the second port of said first optical 

circulator and the first port df said second optical circulator. 




42. (New) The tunable filter of Claim 33, further comprising: 

• a gain medium to emit the optical beam along the optical path, and said gain medium 
capable of accepting optical feedback to operate as a laser said grid generator 
together with said channel selector positioned in the optical path of the optical beam to 
select wavelengths at/which to provide feedback to said gain medium. 



43. (New) The tunable filter of Claim 33, further comprising: 

• a gam mediurri to emit the optical beam along the optical path, and said gain medium 
capafcleWa^cep^ing optical feedback to operate as a laser and said gain medium including 
opposing Wets Avith sufficient reflectivity to serve as a selected one of said grid generator 
and sauichannel selector. 



44- (New) The tunable filter of Claim 33, further comprising: 

• an error/detector configured to measure a difference in input and output energy levels 
of the optical beam passing through at least one of said grid detector and said channel 
selector and to provide an error signal output corresponding to the difference to allow 
wavekngth locking to the selected channels of an optical source responsive to the 
error/signal. 
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45. (New) The tunable filter of Claim 33, wher in said grid generator ahd said channel 
selector farther comprise at 1 ast one of a Fabry-Perot filter, a diffraction element, an 
interference element, a birefringent element, and a gain medium. 

46. (New) The tunable filter of Claim 33, wherein said channel selector includes at least 
one of: a Pockels cell, a Kerr cell, a solid etalon, a gap ettflon, a wedge-shaped solid 
etalon, a wedge-shaped gas etalon. 

47. (New) The tunable filter of Claim 33, wherein^ said channel selector includes at least 
one of a tunable length and a tunable index of refraction. 

48. (New) The tunable filter of Claim 33( wherein the vernier tuning of said channel 
selector is effected by a selected one of: a mechanical actuator; a thermal actuator, an 
electro-optical actuatofCfcnd a pressure actuator to vernier tune the second set of tunable 
periodic transmission ^epks. 

47. (New) The tunable filter/bf Claim 33, wherein said channel selector comprises: 

• a gas spaced etalon tunable by means of tuning a pressure of a gas within the etalon to 
vary an optical path /length thereof. 

48. (New) The tunable filter of Claim 33, wherein said channel selector comprises: 

• an etalon electrically tunable in response to an applied electric field to vary an optical 
path length/thereof. 



49. (NewyThe tunable filter of Claim 33, wherein said channel selector further comprises: 
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• ail etalon thermally tunable in response to an applied thenr 
path length thereof. 



Atty Dkt No . : NFC ! P004X I 
I energy to vary an optical 



50. (New) The tunable filter of Claim 33, wherein said , 



lannel selector further comprises: 



• a semiconductor element with a tunable index of r/fraction 
electric field or current to vary an optical path lih thereof. 



responsive to the applied 



5 1 • (New) The tunable filter of Claim 33, where4 said channel selector 
• a grating; and 



wither comprises: 



• an actuator for varying an angle betwe/n said grating with respect t0 „ optjca , ^ Qf 
the beam to tune the beam to a select^ channels of the wavelength grid. 



52. (Mew) The tuna^e^feTSf Clain/33 

V 



wherein said grid generator further comprises: 



an Etalon; and 



• a thermal controller to contro/a temperature of said Etalon to maintain the firs, 
selected optical path lengths 



53. (New) A method for tu«fing an optical beam to channels each discrete from one 
another and each centered/n a corresponding wavelength of a selected wavelength grid, 
and the method for tuning an optical bean, comprising the acts of: 

• Hltering the opt/al beam to generate a first set of pass bands substantially aligned 
with the corresponding channels of the selected wavelength grid; and 

- filtering thecal beam to generate a second set of pass bands within the 
wavelength/grid; and 
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• vernier tuning the s cond set of pass bands with the tfst set of pass bands to select 
channels at which to tune the optical beam. 

54. (New) The method of Claim 53, wherein the verni/ tuning act further comprises the 
act of: 

• adjusting the second set of pass bands across a range substantially equal to one 
channel spacing within the wavelength grj/to vernier tune channels throughout the 

selected wavelength grid. 



55. (New) The method of Claim 53, where/ the vernier tuning act further comprises the 

act of: 

• selecting either subsets of the ch/nnels throughout the wavelength grid or discrete 
channels throughc^tlie^aveleiigth grid. 



56. (New) The method of Claim 5& wherein the act of filtering the opticaJ beam to 
generate a first set of pass bands further comprises the act of: 

• generating a first mterfe/ence within the optical beam with a first free spectral 
range substantially corresponding to the selected wavelength grid. 



57. (New) The method of Claim 53, wherein the act of filtering the optical beam to 
generate a second set of pass bands further comprises the act of: 

• generating a second interference within the optical beam with a second free 
spectral range vfrhich differs from the first free spectral range by an amount 
substantially corresponding with plus and minus the quotient of the first free 
spectral rang** divided by the number of channels of the selected wavelength grid. 
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